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Description 


[0001] This invention relates to methods and means 
for providing and sampling servo portions on a movable 
recording medium, and more particularly relates to such 
a method and means wherein the rate at which servo 
sectors are sampled on a disk file or servo sections are 
sampled on a tape drive is independent of the data ar- 
chitecture used. 

[0002] Our copending European Patent Application 
Number EP 489 278 based on US Patent Application 
No 07/4661 95 and filed concurrently herewith discloses 
a method and means for increasing the servo sector 
sampling rate in a disk formatted in a fixed block archi- 
tecture (FBA), such increase being effected with a min- 
imal increase in the overhead (non-data) regions. The 
disk has the prior art conventional servo sectors which 
contain all servo and associated overhead information. 
However, micro servo sectors are inserted in the data 
fields between the conventional servo sectors to provide 
short bursts of servo information. These micro servo 
sectors contain a small portion of the overhead informa- 
tion, only sufficient to provide position information and 
to control the temporary interruption and restoration of 
the write current and the data stream and clock input to 
a data encoder/decoder. Because the servo bursts are 
short, no resynchronisaton of the VCO is necessary af- 
ter each burst. These micro sector bursts are used only 
during settling (since they contain only position error sig- 
nal data) and also preferably during seek (if an abbre- 
viated Gray code is used); and the conventional sector 
servo bursts are used during read and write track fol- 
lowing. This technique desirably provides high sample 
rates with minimal overhead in disk files using a sec- 
tored servo system, such as used in low end disk files 
with FBA format. 

[0003] Several techniques, now becoming increas- 
ingly popular to increase the areal density in sectored 
disk files, are constant linear density (CLD) recording 
and banded recording. In CLD recording, the data rate 
for a given track depends upon its radius. Banded re- 
cording is somewhat similar, except that the data rate is 
constant within a given band of radii, but varies from 
band to band to minimise the range of linear densities. 
It follows, then, that if implemented in sectored servo, 
the number of sectors and hence of servo samples 
would increase progressively from the innermost to the 
outermost bands, and thus require the servo system to 
adjust to the differing sample rates. Also, seeks across 
bands and settles at band edges would require constant 
updating of the sample rate, and timing of the servo 
samples would vary. 

[0004] An embedded servo system is described in 
Computer Technology Review, vol 8, no 6, 1988 Los An- 
geles, US, pp 45-58, XP 000260746, B Smith 'Servo 
Zones Embedded in Data Tracks solve old, but create 
new problems’. This article discloses a technique for 
reading and writing a data stream wherein a data sector 
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is split into sub-fields of equal length. 

[0005] There is a need for a recording technique, 
transparent to the user, useful for both non-sectored and 
sectored disk and tape formats, wherein servo sample 
rate is constant and is independent of the data architec- 
ture used and limited only by the total area of the disk 
devoted to servo information. 

[0006] According to the present invention there is pro- 
vided apparatus for controlling the reading and writing 
of a data stream to and from the data fields of a sector- 
servo fixed-block-architecture disk drive having some 
servo sectors located within data fields and splitting their 
associated data fields into at least two portions, the ap- 
paratus being characterized by: means for storing a val- 
ue representing the location of a servo sector within a 
data field; a counter for counting the number of data 
clock cycles in the data stream; means coupled to the 
counter and the servo sector location value storing 
means for comparing the count value with the stored 
servo sector location value; means responsive to the 
comparing means for interrupting the data stream; 
means for updating the storing means with a value rep- 
resenting the location of the next servo sector; and an 
encoder/decoder for encoding and decoding data in the 
data stream and wherein the interrupting means in- 
cludes means for freezing the encoder/decoder. 


Fig. 1 isa diagram, not to scale, showing the regions 
and fields of a prior art data sector for a track ona 
disk file formatted for conventional sectored FBA; 


Fig. 2 is adiagram, also not to scale, of a servo sec- 
tor according to the invention; 


Fig. 3is adiagram, also not to scale, of adata sector 
into which at selectable locations the servo sector 
may be inserted; 


Fig. 4 is a diagram of a portion of a disk according 
to the present invention formatted in banded FBA 
depicting the constant sampling rate for all bands, 
the varied numbers of data sectors per band, and 
the servo sector locations in the respective bands; 
and 


Fig. 5 is a block diagram showing the circuitry for 
implementing the invention. 


| Introduction -- Description of Prior Art Servo Sector 


[0007] As illustrated in Fig. 1, a typical prior art data 
sector 9 for a track on a FBA-formatted disk comprises 
a servo region 10, an identification (ID) region 11, and 
a data region 12. Write-read and speed field 15 allows 
time for the drive electronics to switch from write to read. 
Address mark (AM) field 16 is an asynchronous, abso- 
lute timing reference that identifies the beginning of the 
servo sector and provides the basis for locating the other 
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fields. Position error signal (PES) field 17 contains the 
information needed to determine the track position of the 
recording head. 

[0008] In!ID region 11, read-write and speed field 18 
allows the time needed to insure that PES field 17 is not 
overwritten and that sufficient time is provided for the 
write current to rise to its full value. VCO synchronisation 
(VCO Sync) field 19 is required to give the variable fre- 
quency read clock sufficient time to phase lock to the 
upcoming ID and CRC field 22. Encoder/decoder (EN- 
DEC) flush field 20 indicates the number of bits the read 
channel decoder must receive in order to put it into a 
known state called ENDEC flush. Sync byte 21 indicates 
the sync byte needed to align the read bytes on current 
byte boundaries. ID and CRC field 22 includes as the 
ID portion a sector identifier and bad sector flag and as 
the CRC portion a cyclic redundancy check for errors in 
the reading of the ID. 

[0009] In data region 12, fields 23-26 correspond to 
the ID fields 18-21, respectively. However, the function 
of sync byte field 26 is to tell the controller when the 
VCO synchronisation and ENDEC flush end and the real 
data, which is contained in field 27, begins. Data and 
ECC field 27 stores the user data together with the error 
correction code. Each data region in a conventional sec- 
tor servo system is completely independent of data re- 
gions in the other data sectors. 

[0010] For amore detailed description of the regions 
10-12 and fields 15-27, the reader is referred to the ref- 
erenced related application. 


I Description of the Invention Sector Servo System 
for Banded Recording on Disk 


[0011] As illustrated in Fig. 2, servo sector 30, in ac- 
cordance with the invention, differs significantly from the 
conventional sector 9. Sector 30 comprises a read-write 
field 31 having a code restraint (CC) portion 32 anda 
speed gap 33 which together provide the write-recovery 
function of field 15 of Fig. 1. The code constraint 32 con- 
sists of bits to prevent the decaying write current from 
writing a transition too close to the last data transition. 
Gap 33, which is to account for timing slop caused by 
variations in spindle speed of the disk drive motor, is 
inserted between field 31 and a servo start mark 34. 

[0012] Mark 34 is at the leading end of the position 
error signal (PES) field 35 and marks the start of servo 
sampling. Between the end of PES field 35 and an op- 
tional VCO sync field 37 is a gap 36, again to account 
for variations in spindle speed. Following field 37 (or gap 
36 if 37 is not used) is a field 38 containing a coding 
constraint and sync bits which, for example, for a (2,7) 
code would be 00. Each of the fields 32,37, 38 are com- 
pletely written during a write operation; fields 31 and 36 
are partially written during a write operation; and fields 
33 and 35 are written only during a servo write operation. 
[0013] It will thus be seen that each servo sector 30 
consists solely of bits in PES field 35 containing position 
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information and to each side thereof bits in fields for con- 
trolling the interruption and restoration of the writing and 
reading of data. 

[0014] Fig. 3 illustrates the various regions or fields 
on atypical track 39 of a data sector M. The servo sector 
30 is not included because it may be inserted anywhere 
within any of the locations indicated by the vertical ar- 
rows in Fig. 3. 

[0015] As illustrated, each track 39 preferably con- 
tains the following fields: write-read recovery and AGC 
field 15'; pad fields 42, 43, which compensate for timing 
slop; and fields 16', 18’, 19', 22', 23', 24' and 27' which, 
with 15', are essentially similar to the corresponding 
unprimed fields in conventional sector servo 9 of Fig. 1. 
[0016] Servo sectors 30 are written at the factory and 
are inserted either anywhere within the data field 27' or 
at certain other prescribed positions in each data sector 
M, such as the ID/CRC field 22' or ECC portion of field 
27'. However, fields 22' and said ECC portion of field 27' 
are so small compared with the length of the data portion 
of field 27' that only a small gain in number of permissi- 
ble sample positions would be achieved. As a practical 
matter, therefore, the servo sectors 30 preferably should 
be inserted anywhere in the data portion of field 27' or 
else immediately following AM 16'. 

[0017] The servo sectors 30 should not be inserted in 
the sync fields 19' or 24' because the VCO is then at- 
tempting a phase or frequency lock, resulting in an un- 
predictable drift over a servo sample. Nor should servo 
sectors 30 be inserted in fields 15’, 18' or 23' which are 
required for channel recovery or in pad fields 42, 43 
used to accommodate timing slop. 

[0018] It will be apparent that, if the servo samples 
occur at the AM 16’, then CC field 32, W-R field 31 and 
gap field 33 are not required; and since pad field 42 
would then follow the servo sample, VCO field 37 and 
CCSB field 38 are not required either. Although elimi- 
nating these fields by starting the servo samples at AM 
16' desirably lowers the overhead, it probably is not suf- 
ficient enough to offset the advantage of having all the 
servo sectors be of identical length. In banded record- 
ing, especially, all servo sectors should be identical so 
that the servo system will operate independently of the 
banding. 

[0019] Fig. 4 depicts a disk 50 formatted in FBA as 
banded sectors. The servo sectors 30 in each respec- 
tive band A-D are written at equally circumferentially 
spaced intervals and are sampled (ie read) during seek, 
settle and track following operations. An allowable 
number of servo sectors per revolution and the lengths 
of associated data regions 51 on disk 50 is calculated 
such that each of the equally spaced servo sectors 30 
on a given track is located anywhere within either a data 
field 27' of a data region 51 or an identification region 
22' or immediately after an index mark 52 or address 
mark 16' in a data sector M. As shown in Figs. 3 and 4, 
each data sector M extends from the leading end of each 
"other" fields (which are the overhead fields) to the end 
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of the adjacent data region 51. 

[0020] It is not necessary for each servo sector 30 to 
start at the AM 16' or index mark 52 for every data sector 
M or that the positions of the servo sectors be the same 
for every data sector. However, formatting will be sim- 
plified, if as illustrated in Fig. 4, the first servo sector in 
each band starts at the common radial index 52 and 
each succeeding servo sector in such band is initiated 
at successive locations in equally spaced time incre- 
ments from said index. Thus, in disk 50 the data in each 
concentric band A-D is clocked at the same data rate 
but the data rates and number of data sectors M vary 
from band to band. 

[0021] Notall combinations of servo sample rates and 
numbers of data sectors M per band are permissible. 
Permissible combinations are those where the ratio be- 
tween the number of servo samples N per revolution and 
the number of data sectors M in a particular band A, B, 
C or D reduces to a ratio of small integers. For example, 
assume there are 60 servo samples N per revolution; 
that bands A, B, C and D have 30, 36, 40 and 50 data 
sectors M per band, respectively; and that all servo sam- 
ples are initiated at index 52. As noted in Fig. 4, the ratios 
of servo samples N to data sectors M in each band are 
2:1, 5:3, 3:2 and 6:5 starting from innermost band A. 
Note that in each case the servo samples line up either 
at the AM position 16' or within the data regions 51 for 
all sectors in all bands. 

[0022] Relatively prime ratios of servo samples N to 
data sectors M, such as 60/31, are not desirable since 
they are likely to violate the placement constraints. The 
AM 16' position tends to fall near the middle of the gap 
between data fields 27'; hence, the number of allowed 
combinations would be quite high. If the track does not 
have VCO or AGC sync fields, there are few servo 
placement restrictions because only the AM and gap 
fields need be avoided; and in such case nearly any ratio 
of servo sample N to data sectors M should be permis- 
sible, except the larger integer in either the numerator 
or denominator of said ratio preferably does not exceed 
twice the reciprocal of those portions of each track not 
devoted to data fields or identification fields of the data 
sectors. 

[0023] Permissible combinations of servo samples 
and data sectors may be computed as described in the 
Appendix attached hereof. 


Ul Implementation of the Invention 


[0024] The servo system is initialised by locating a 
servo sector 30 at index mark 52 (Fig. 4). As illustrated 
in Fig. 5, clock generator 61 generates servo clock cy- 
cles which are counted by counter 62. When counter 62 
reaches a preset terminal count corresponding to the 
number of servo clock cycles between each servo sec- 
tor 30, it sends an enable signal to a start mark detector 
63. Detector 63 then looks for the start mark 34 of a ser- 
vo sector 30. When start mark 34 is located, detector 63 
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generates a start found signal, which is sent to a servo 
controller 64 and to counter 62. Counter 62 is reset by 
the start found signal and resumes counting. Servo con- 
troller 64 then reads the PES field 35 and other servo 
information, such as a track ID Gray code, based upon 
the known timing offsets from start mark 34. Servo con- 
troller 64 then operates in the same manner as a prior 
art servo controller using the PES to control an actuator 
(not shown). 

[0025] In the preceding description, it has been as- 
sumed that spindle speed control of the disk drive motor 
is sufficiently precise to permit completely open-loop op- 
eration; ie the open-loop counting cycle is repeated for 
each servo sector 30 and all the servo samples line up 
at common index 52 at the end of each revolution of the 
disk. If speed control timing slop is unacceptable, how- 
ever, it can be reduced by placing a sync bit into PES 
field 35 to reset a sample timer and thereby update the 
timer at every sample time. 

[0026] Data for read and write operations is proc- 
essed in the same manner as in the prior art, with switch- 
es 76-79 closed and switch 80 positioned as shown, un- 
tila servo sector 30 is encountered. Servo sector loca- 
tions are known and stored in a servo location register 
74. Prior knowledge of these servo locations allows data 
timing and control circuitry 71 to make the servo sector 
transparent to the data channel. Circuitry 71 allows the 
data channel to operate in the usual manner until it re- 
ceives a servo location signal from a comparator 72. 
Comparator 72 generates this signal when the value 
presented by a counter 73 matches the value present 
at the output of a servo location register 74. Register 74 
contains all the servo sector locations for the various 
sets of data sectors. 

[0027] Counter 73 counts VCO clock cycles from a 
VCO and data separator 68 during read mode, and 
counts generated data clock cycles from a data clock 
generator 75 during write mode. This ensures that the 
data timing and control circuitry 71 will interrupt the data 
stream at the proper bit boundary. 

[0028] In response to the servo location signal from 
comparator 72, data timing and control circuitry 71 
opens switches 78 and 79. This interrupts the VCO cy- 
cles and generated data clock cycles to disk data con- 
troller 70 and to ENDEC 69. This freezes the states of 
the disk data controller 70 and ENDEC 69, making each 
servo sector 30 transparent to the data channel. 
[0029] Switch 77 is used only during write mode to put 
a preamp and write driver 66 in read mode to read a 
servo sector 30. Switch 76 is opened to prevent detect- 
ed data from affecting the VCO 68. This has the effect 
of a VCO hold. Data timing and control circuitry 71 main- 
tains switches 76-80 as positioned in Fig. 5 for a fixed 
time period until field 37. Switch 80 is used only during 
write mode to write VCO resync field 37 and code con- 
straint field 38. 

[0030] In write mode, switch 77 is closed first to ena- 
ble writing of the VCO resync field 37. After field 37 is 


7 EP 0 676 753 B1 8 


written, switch 80 is closed. In read mode, switch 76 is 
closed first to allow VCO 68 to resynchronise to the data. 
Switches 78 and 79 are closed when the VCO resync 
field operation is completed; ie is either written or read. 
The value in servo location register 74 is then updated 
with the location of the next servo sector 30. The chan- 
nel again functions in the same manner as a prior art 
data channel until the next servo location signal is gen- 
erated by comparator 72. 

[0031] The data and servo sectors work in concert 
such that the data channel is prepared for each servo 
sector 30 without requiring an address mark for that sec- 
tor. To locate each servo sector only a servo start mark 
34, which may be as short as 1 bit, it required. Each 
servo sector 30 can be located by open-loop timing from 
the previous servo sector and without any knowledge of 
the lengths or positions of the data sectors. 


IV Application to Constant Linear Density (CLD 
Recording 
[0032] It will be understood that the sector servo sys- 


tem for CLD recording is essentially the same as de- 
scribed for banded recording, except that the clock fre- 
quency changes at each track and the length of each 
data sector will change from track to track. The manner 
in which the permissible combinations of servo sample 
rates and number of data sectors per track is computed 
is by an obvious modification of the algorithm described 
in the Appendix for banded recording. 


Vv Application to FBA Format 


[0033] A plurality of servo sectors are positioned and 
written at the factory. They are circumferentially spaced 
from each other on each track by an equal angle, which 
corresponds to a constant time separation. Since the 
data timing does not change in the FBA format, the al- 
lowed combinations of number of servo sectors and 
number of data sectors per track may be computed in 
the same manner as described in the Appendix for cal- 
culation of the allowed bands for banded recording. 
[0034] Another approach is to choose a basic data 
unit that is of the same length as the length of the over- 
head fields. The allowed data record lengths would then 
be integral multiples of the data unit length. If the servo 
sector spacing is chosen such that the distance between 
adjacent servo sectors is equal to an integral multiple of 
the data unit length, then the servo sectors will never lie 
in disallowed regions. 


Vi Application to CKD Format 


[0035] Again, servo sectors are positioned and written 
at the factory. The first data record on a given track is 
placed to start at an index mark, like 52. If the next servo 
sector lies within the write-read recovery area, pad bits 
are added to the end of the record to insure that the next 
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servo sector lies in the data region. If the next servo sec- 
tor lies within a disallowed field at the start of the next 
data record, then pad bits are added to the end of the 
current record to align the next address mark with the 
next servo sector. This process is repeated for all sec- 
tors on the track. The controller generates the pad bits 
during a write operation and extracts the pad bits during 
a read operation, thus making said operations transpar- 
ent to the host. 


Vil Application to Tape Drives 


[0036] While the invention has been illustrated as ap- 
plied to disk drives, it will be apparent that the invention 
is equally applicable to tape drives. In both, the rate at 
which servo sectors for disk or servo sections for tape 
are sampled is independent of whether the disk or tape 
is formatted in FBA or CKD architecture. 

[0037] Ina tape drive, the allowable time separation 
between servo sections on a track and lengths of asso- 
ciated data sections on the tape is established such that 
at least some of the equally spaced servo sections on 
a given track are located within a data field of a data 
section and the rate at which the servo sections are 
sampled is independent of the data architecture used. 
Like the disk embodiments, the reading of a servo sec- 
tion is initiated based upon open-loop timing from the 
preceding servo section. The first servo section on each 
track commences at one common track index and each 
succeeding servo section is initiated at successive lo- 
cations in equally spaced time increments from said in- 
dex. Each servo section consists solely of bits contain- 
ing position information and to each side thereof bits for 
controlling the interruption and restoration of the writing 
and reading of data. The ratio of servo sections is other 
than 1:1. At least some servo sections are located any- 
where within a data field in a data section. At least some 
others of the equally spaced servo sections are within 
an identification field or immediately after an address 
indicating mark. 

[0038] Fora FBA formatted tape, the ratio of the time 
separation between the data sections to the time sepa- 
ration between servo sections should again reduce toa 
ratio of small integers. For a CKD formatted tape, it will 
be necessary to add pad bits as described in Section VI. 
[0039] In the disk embodiments, the allowable 
number of servo sectors per revolution was calculated 
for each track or band of tracks. It will be apparent, how- 
ever, that in view of the constant rotational speed of the 
disk, the time between each servo sector is constant. 
Hence, in both the disk and tape embodiment, the al- 
lowable time separation between servo sectors on a 
track is calculated, though in the disk embodiment this 
was expressed as allowable number of servo sectors on 
a track. 

[0040] A method and means has been described 
wherein servo sectors written on a disk (or servo sec- 
tions written on a tape) are equally spaced on a given 


9 EP 0 676 753 B1 10 


track and read during seek, settle and track following 
operations. An algorithm is used to determine the allow- 
able time separation between servo sectors (or sec- 
tions) on a track and lengths of associated data sec- 
tions, such as data sectors or variable length records, 
that may be accommodated on the disk or tape in such 
manner that each of the servo sectors (or sections) 
equally spaced on a given track is located within a data 
field of a data sector or within an identification region or 
immediately after an address indicating mark (such as 
address mark or index mark). The rate at which the ser- 
vo sector (or section) is sampled is constant and inde- 
pendent of the number and lengths of the data sections. 
As a result of this independent relationship, this tech- 
nique is suitable for CLD recording, to banded disks us- 
ing sectored servo as in conventional FBA, and also 
even to non-sectored architectures, such as count-key- 
data (CKD), wherein the data is written in records of var- 
iable length, and to tape drives formatted in FBA or CKD. 


APPENDIX 


Computation of Permissible Servo Sample to Data 


Sector Combinations for Banded Recording in FBA 
Format 


[0041] Assuming initially that the allowable linear den- 
sity as a function of radius is known, the various fields 
are broken down into those portions which scale with 
linear density and those which do not. All references to 
bits are in message (non-encoded) bits; and the linear 
density units are kbpmm (kilobits per millimetre), also 
message bits. Assume further that 


DB= number of data bits per sector (same for all 
bands for banded recording) 

SB= number of servo bits (data rate dependent 
portion) 

SF = fixed length portion of servo in us 

OB = number of bits in other fields (data rate de- 
pendent portion). 

OF = fixed length portion of other fields in us 

P= rotational period in us (ie 1/ropm) 

M= number of data sectors in a band 

N= number of servo samples per revolution 

1d(r) = linear density in kopmm, where ris the radius 
inmm 

OH = fixed overhead 


The minimum allowable ID radius for a band is then giv- 
en by: 


Mx(DB+OB) + NxSB) 


oh2 <i 
nie = 1000 


OH = MxOF+NxSF 


n 
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~ = bits/1d(r) 
an{1-- 
P 
an{1-- 
P 


and where Id(r) is linear: 


ld(r)=Ar+B 


[0042] Usually the linear density decreases with in- 
creased radius, therefore A<0 and B>0. In this case, the 
positive root of the quadratic yields the smaller radius 
(the negative root occurs where the decreasing linear 
density is compensated for by the increasing circumfer- 
ence of the track). 

[0043] Once the minimum allowable ID radius has 
been computed, the actual relationship between the po- 
sitions of servo sectors 30 and data sectors M must be 
computed to determine if the band is valid; ie that the 
servo samples N occur only in the allowed positions. 
[0044] Todetermine the allowed bands: 


1 Choose a servo sample rate. (For example, 60.) 
2 Compute the band with the greatest number of 
data sectors, whose minimum allowable ID radius 
is less than or equal to the disk ID. (For example, 


assume the result is 31 data sectors.) 


3 Starting with this band, check to see if it is valid. 
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If not, decrease the sector count by 1 and repeat. 
(Thus, decrease from 31 to 30.) Note that if the sec- 
tor count goes to 0 without success, there is no al- 
lowable |D band under these conditions. 


4 Start with the first band whose minimum allowable 
ID radius is greater than the disk ID. (This could be 
30 data sectors as a result of the example used for 
step 3.) 


5 See if the band is valid, if so, add it to the list. 
Increase the sector count by 1 and repeat until the 
minimum allowable ID radius is greater that or equal 
to the disk OD. (Again, using the example from the 
prior steps, step 5 could give the following numbers 
of data sectors per band: 30, 35, 36, 40, 42, 45, 48, 
50 and 54, of which for simplified illustration only 
four, A-D, are shown in Fig. 4.) 


Claims 


Apparatus for controlling the reading and writing of 
a data stream to and from the data fields of a sector- 
servo fixed-block-architecture disk drive having 
some servo sectors located within data fields and 
splitting their associated data fields into at least two 
portions, the apparatus being characterized by: 


means (74) for storing a value representing the 
location of a servo sector within a data field; 


a counter (73) for counting the number of data 
clock cycles in the data stream; 


means (72) coupled to the counter and the ser- 
vo sector location value storing means for com- 
paring the count value with the stored servo 
sector location value; 


means (71) responsive to the comparing 
means for interrupting the data stream; 


means for updating the storing means with a 
value representing the location of the next ser- 
vo sector; and 


an encoder/decoder (69) for encoding and de- 
coding data in the data stream and wherein the 
interrupting means includes means for freezing 
the encoder/decoder. 


Apparatus as claimed in claim 1 further comprising 
means (75) for clocking the data in the data stream, 
and wherein the interrupting means is coupled to 
the clocking means. 


Apparatus as claimed in claim 1 or claim 2 further 
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comprising a disk data controller (70) for controlling 
the data stream and a data clock generator coupled 
to the data controller for generating data clock cy- 
cles during write mode of the disk drive, and where- 
in the interrupting means is coupled to the data con- 
troller. 


Patentanspriiche 


1. 


Vorrichtung, um das Lesen und Schreiben eines 
Datenstroms aus Datenfeldern bzw. in Datenfelder 
von Servosektoren auf einem Plattenlaufwerk in ei- 
ner festen Blockarchitektur zu steuern, die einige 
Servosektoren hat, die sich in den Datenfeldern be- 
finden, und die ihre zugehérigen Datenfelder in we- 
nigstens zwei Teile aufteilt, wobei die Vorrichtung 
gekennzeichnet ist, 


durch Mittel (74), um einen Wert zu speichern, 
der die Speicherstelle eines Servosektors in ei- 
nem Datenfeld darstellt; 


durch einen Zahler (73), um die Anzahl von Da- 
tentaktzyklen im Datenstrom zu zahlen; 


durch Mittel (72), die mit dem Zahler und mit 
MitteIn zur Speicherung des Werts von der 
Speicherstelle eines Servosektors verbunden 
sind, um den Zahlwert mit dem gespeicherten 
Wert von der Speicherstelle eines Servosek- 
tors zu vergleichen; 


durch Mittel (71), die auf die Vergleichsmittel 
reagieren, um den Datenstrom zu unterbre- 
chen; 


durch Mittel, um die Speichermittel mit einem 
Wert zu aktualisieren, der die Speicherstelle 
des nachsten Servosektors darstellt; und 


durch einen Codierer/Decodierer (69), um Da- 
ten im Datenstrom zu codieren und zu decodie- 
ren, wobei die Unterbrechungsmittel Mittel ent- 
halten, um den Codierer/Decodierer zu blockie- 
ren. 


Vorrichtung wie in Anspruch 1 angemeldet, die au- 
Berdem Mittel (75) enthalt, um die Daten im Daten- 
strom zu takten, und wobei die Unterbrechungsmit- 
tel mit den Taktmitteln verbunden sind. 


Vorrichtung wie in Anspruch 1 oder 2 angemeldet, 
die auBerdem eine Plattendatensteuerung (70) zur 
Steuerung des Datenstroms enthalt, und einen Da- 
tentaktgenerator, der mit der Datensteuerung ver- 
bunden ist, um wahrend des Schreibens des Plat- 
tenlaufwerks Datentaktzyklen zu erzeugen, und 
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wobei die Unterbrechungsmittel mit der Daten- 
steuerung verbunden sind. 


Revendications 


Appareil de commande de la lecture et de |'écriture 
d'un flot de données sur et depuis les champs de 
données d'une unité disque a architecture a bloc 
fixe et a secteur d'asservissement, ayant certains 
secteurs d'asservissements placés dans des 
champs de données et divisant leurs champs de 
données associés en au moins deux parties, |'ap- 
pareil étant caractérisé par : 


des moyens (74) de stockage d'une valeur re- 
présentant l'emplacement d'un secteur d'as- 
servissement a l'intérieur d'un champ de don- 
nées; 


un compteur (73) destiné a compter le nombre 
de cycles d'horloge de données dans le flot de 
données; 


des moyens (72) couplés au compteur at aux 
moyens de stockage de valeur d'emplacement 
de secteur d'asservissement, en vue de com- 
parer la valeur de comptage a la valeur d'em- 
placement de secteur d'asservissement stoc- 
kée; 


des moyens (71) réagissant aux moyens de 
comparaisons pour interrompre le flot de don- 
nées; 


des moyens de mise a jour des moyens de 
stockage par une valeur représentant l'empla- 
cement du secteur de d'asservissement subsé- 
quent; et 


un codeur/décodeur (69) destiné a coder et dé- 
coder des données dans le flot de données et 
dans lequel les moyens d'interruption com- 
prennent des moyens pour figer le codeur/dé- 
codeur. 


Appareil selon la revendication 1, comprenant en 
outre des moyens (75) permettant de synchroniser 
les données dans le flot de données et dans lequel 
les moyens d'interruption sont couplés aux moyens 
de synchronisation. 


Appareil selon la revendication 1 ou la revendica- 
tion 2, comprenant en outre un contréleur de don- 
nées de disque (70), destiné a contréler le flot de 
données, et un générateur d'horloge de données 
couplé au coniréleur de données, en vue de géné- 
rer des cycles d'horloge de données durant le mode 
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d'écriture de l'unité de disque, et dans lequel les 
moyens d'interruption sont couplés au contréleur de 
données. 
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